INTRODUCTION
The main energy demand in the world is supplied from the fossil based substances such as petroleum, coal and natural gas. With the development of industry and economy, energy shortage and environmental problems have been becoming more and more serious. The internal combustion engine and automotive industry are confronted with severe and realistic challenges. Gasoline engine is known for their high power to weight ratio, stable and silent performance, low prices, less maintenance needs and costs and feasibilities for CNG and LPG fuels comparing with similar volume of diesel engine. However, their thermal efficiencies and torque outputs are lower comparing with modern diesel engine (Stone and Ball, 2004) . These main problems limit the widespread usage of gasoline engines such as heavy duty machineries.
Lean burn is one of the most effective ways to solve the above-mentioned problems. Nevertheless, current engines cannot be run sufficiently lean due to ignition related problems such as the slow flame initiation and propagation along with potential misfiring. In the future of spark ignited engine it is expected that gasoline engines will operate with much higher compression ratios, faster compression rates, and much leaner fuel-to-air ratios for the sake of combustion enhancement and fuel economy. Furthermore it will aggravate the electrode degradation and erosion of the spark plugs more. In order to accomplish these strong challenges, usage of alternative spark plugs is seemed urgent for spark ignited engines.
On the other hand hydrogen is one of the most promising alternative fuel which can be benefited in various ways such as producing electricity for EVs [2] - [5] direct usage [6] , [7] or hybrid utilisation [8] - [17] for both spark and compression ignited engines.
MATERIALS AND METHODS

Materials
Engine tests were conducted on a four stroke, single cylinder, naturally aspirated, water cooled, variable compression engine that can operate with both gasoline and diesel fuel by replacing the engine head. 
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Methods
Engine performance measurement experiments were executed with two different compression ratios (8.5:1 and 10:1) under %50 part throttle condition. During the experiments engine loads of 8 Nm, 13 Nm and 17 Nm were applied in order to assess effects of spark plugs and hydrogen usage under different engine loads. Copper, iridium and platinum spark plugs were tested respectively for each experiment condition. In addition, hydrogen was blended through the intake manifold with flow rates of 0 lit/min (H0), 2 lit/min (H2) and 4 lit/min (H4) to enhance combustion of VCR engine.
Before experimental measurements engine was run 5 minutes to attain stable operation conditions. "Enginesoft" software was used for logging experimental data. This software logs for 60 seconds when logging starts and at the end of this period gives the average values of experimental data.
As a result of these experiments, brake power (BP) were obtained to evaluate effects of applied methods on performance characteristic of a four stroke, naturally aspirated, water cooled and spark ignited test engine.
RESULTS AND DISCUSSIONS
Brake power (BP) defined as power output from flywheel or crankshaft of the engine is one of the most critical performance criteria for internal combustion engines. Figure 2-7 shows the brake power output results of the experiments with different compression ratios (8.5:1 and 10:1) and engine loads (8 Nm, 13 Nm and 17 Nm).
As can be seen from graphs, usage of iridium and platinum spark plugs improved BP values at all engine loads. However, platinum spark plug enhanced BP more than iridium spark plug. The performance improvement of these spark plugs can be attributed that increased charge density in combustion chamber and enhanced flame propagation. Iridium spark plug usage for hydrogen enriched mixture was resulted with an increment of BP by between 2,27-11,43% while it was by between 4,76-16,67% for platinum spark plug. In general, performance enhancement depending on spark plugs and hydrogen enrichment was slightly lower at higher engine loads.
On the other hand, hydrogen induction into the combustion chamber expedited performance improvement, remarkably. Superior chemical and physical properties of hydrogen fuel such as high diffusion and flame speed boosted combustion completeness of the test engine. Nevertheless, as mentioned above, at higher engine loads, performance improvement due to hydrogen injection were less comparing to lower loads. Table 2 -3 shows the average variance in BP with hydrogen induction at different engine loads. 
CONCLUSIONS
In this study the BP characteristic of a spark ignition engine at various compression ratios fuelled with gasoline and hydrogen enriched gasoline fuels. During the experiments the engine compression ratio was set as 8.5:1 and 10:1 and copper, platinum and iridium spark plugs performed one by one. Besides, each test condition was executed at different dynamometer loads which are 8 Nm, 13 Nm and 17 Nm. According to experimental results, the followings can be summarized;
• Changing conventional (copper) spark plug with iridium and platinum spark plugs expedited combustion development resulting in enhanced BP at all compression ratios, engine loads and hydrogen flow rates.
• Variations in BP mentioned above were more obvious for platinum spark plug than iridium type.
• Similar to spark plug changing, hydrogen addition increased BP values comparing with unhydrogenated fuels.
• Iridium spark plug usage for hydrogen enriched mixture was resulted with increments of BP by between 2,27-11,43% while it was by between 4,76-16,67% for platinum spark plug.
• Increasing the hydrogen flow rate, triggered enhancement in BP depending on hydrogen's combustion accelerator function. Iridium  Platinum  H0 -H2 H0 -H4 H0 -H2 H0 -H4 H0 -H2 H0 -H4  BP  8 Nm  17%  42%  20%  38%  14%  29%  13 Nm  13%  19%  9%  21%  15%  24%  17 Nm  14%  26%  11%  22%  11% 19% • Increasing CR improved BP values for all test fuels.
• At higher engine loads, changes in BP depending on higher compression ratio and variation of spark plugs were lower comparing to lower engine loads.
